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yjJK 576.895.425 

TEOrPAcpHHECKAfl H 3 MEHHHBOCTb MONTIVAGUM DIHUMERALE 
H BH^OOBPA 30 BAHHE Y KJIEIU,EH-KPACHOTEJIOK 
(ACARI: TROMBICULIDAE) 

© A. A. CTeKOJIbHMKOB 

Id3yMeHa BHyTpHBHaoBan Mopc})o;iorHHecKafl H3MeHHHBOCTb Kjiema-KpacHOTejiKM Mon- 
tivagum dihumerale (Traub et Nadchatram, 1967). BbiHBjieHbi 3Koreorpacj)HHecKHe 3aKOHO- 
MepHOCTH H3MeHHHBOCTH: 06lUHM pa3Mep 0C06 h yBejIMMHBaeTCH C POCTOM BbICOKOrOpHOrO 
xapaKTepa jiammiacjyra. noKa3aiejTH nncjia meTHHOK mmocoMbi BapbnpyiOT He3aBMCHMO ot 
pa3MepHbix xapaKTepncTHK m no 3 thm npn3HaKaM HanOojiee cxoaHbiMH OKa3biBaiOTCH reo- 
rpa4)HHecKM 6jiH3Kne nonyjrauHH. BMecie c TeM nncjia meTHHOK pa3Hbix ranoB nrpaiOT 
Be^ymyio pojib npn pa3rpaHHneHHH 6 jih3khx bh^ob po^a Montivagum , b to BpeMH KaK 
3Koreorpa(j)HHecKHe 3aKOHOMepHOCTH Ha ypoBHe Me>KBH^OBbix pa3JiHHHH b 3tom po^e He 
obHapyxeHbi. B pe3yjibTaie BbmBHHyra rnnoTe3a o tom, hto ochobhbim (J)aKTopoM bh^o- 
o6pa30BaHHH b poae Montivagum HBjineTCH 3HaHHTejibHan CTeneHb H30jmp0BaHH0CTH MecT- 
Hbix nonyjiHUHH, pa3#ejieHHbix bbicokhmh ropHbiMH xpebTaMH UeHTpajibHOH A3 hh. Pe- 
rnoHajibHbiH xapaKTep Taxoro cnocoba BH,aoo6pa30BaHHfl no^TBep^aeTcn cpaBHeHneM 
C flpyrHMH TaKCOHaMH KpaCHOTeJIOK. 


Po jx Montivagum Kidryashova, 1988 6bui BbmejieH H3 Leptotrombidium Na- 
gayo, Miyagawa et al., 1916 h BKjnonaji npeACTaBHTejien rpynnbi bhaob abidi , 
ycTaHOBjieHHOH paHee (Vercammen-Grandjean, Langston, 1976). B cocTaB po- 
m He Borneji TOJibKo adeppaHTHbin bh jx L. baltalense Vercammen-Grandjean et 
Langston, 1976, odjiaztaiomHH HeoGbiHHo 6ojibmHM hhcjiom lucthhok Ha jianKax 
hot. H. W. KyapnmoBOH (1988) 6bum Taioice onHcaHbi 2 hobhx bhm h 2 Bujxa 
6biJiH cBeaeHbi b chhohhm. rio3xe 6buiH onHcaHbi eme 2 Bnaa — M. nainae 
Kharadov, 1990 h M. alaicum Kharadov, 1994. IlepBbiH H3 hhx, Beponrao, npezi- 
CTaBjmeT co6oh BapnaHT BHyTpHBHflOBOH H3MeH4HBOcra M. raropinne (Schlu- 
ger, 1957), a btopoh hhhcm He OTjmnaeTCH ot M. kunitzkyi Kudryashova, 1988 
(KyflpmiiOBa, 1998). 

E^HHCTBeHHblM OTJIHHHTejIbHbIM npH3HaKOM pO#a Montivagum HBJineTCH (J)Op- 
Ma mHTa, ocTajibHbie ero npH3HaKH, yKa3aHHbie b zmarH03e, BCTpenaiOTcn h b 
pozte Leptotrombidium. B cbh3h c 3thm hobmh po n He nojiynHji odmero npH3Ha- 
HMH. ABTopbi MOHorpa(J)HH no KjieutaM-KpacHOTejiKaM Hhahh oTMenaiOT, hto ero 
AwarHocTHHecKHe npH3HaKH He MoryT cjiyxcnTb ocHOBaHneM ziaxce ajih noapo^o- 
Boro CTaTyca h cboziht Montivagum b chhohhm k Leptotrombidium (Fernandes, 
Kulkarni, 2003). OflHaKo 3 to cyxcaeHne ocHOBbiBaeTcn Ha npnHHTOH aBTopaMH 
KOHLtenuHH TaKcoHOMHnecKoro paHra y Kjiemen-KpacHOTejioK, Korapan He hb- 
jmeTCH o6n3aTejibHOH. Bo bchkom cjiynae, bhah, BxozmmHe b cocTaB Montiva¬ 
gum , o6pa3yK)T BnojiHe ecTecTBeHHyio rpynny, kbkoh 6bi paHr eft hh npmiaBaTb. 
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PaHee HaMH OblJIH H3yneHbI 0 C 06 eHH 0 CTH BHyTpHBHJtOBOH H3MeHHHBOCTH 
y bhjxob po m Neotrombicula Hirst, 1925 (CieKOJibHHKOB, 1998, h jxp.) h 6jih3ko- 
ro pojxa Hirsutiella Schluger et Vysotzkaya, 1970 (CieKOJibHHKOB, 2001a, 2003), 
CTaiyc KOToporo ocnapHBajica TaK xce KaK h CTaTyc pojta Montivagum. 3aieM 
6buia H3yneHa H3MeHHHBOCTb Tpex 6jih3khx bhjxob pojta Leptotrombidium (Cre- 
mnbHHKOB, 2004). B HacTonmeM paboie npejiCTaBjieHbi jtaHHbie no bhytphbh- 
jx obom H3MeHHHBOCTH M. dihumerale (Traub et Nadchatram, 1967). TaKHM o6pa- 

30M, C03£aeTCfl B03MOXCHOCTb JUIfl CpaBHHTeJIbHOrO aHaJIH3a MHKP03B0J1K)UH0H- 
Horo npouecca b jmyx KpynHbix HajtpojtOBbix KOMnjieKcax KJiemen-KpacHOTejiOK, 
KOTOpbie BKJIIOHaiOT MHOXCeCTBO BH£OB, HMeK>lHHX CymeCTBeHHOe Me/lHUHHCKOe 
3HaHeHne. 3 th jiaHHbie TaKxce MoryT HMeTb 3HaneHHe juih 6ojiee HajtexHoro 
obocHOBaHHH TaKCOHOMHHecKoro paHra Montivagum. 


MATEPMAJI H METCWHKA 

BbUIO H3yHeHO 112jIHHHHOK H3 KOJIJieKUHH 3oOJIOTHHeCKOrO HHCTHTyTa 
PAH (CaHKT-neTep6ypr), cobpaHHbix b cjiejtyiomHx nyHKTax. Ka3axciaH. Aji- 
Ma-ATHHCKan o6ji., HapbiHKOJibCKHH p-H, Tajiac, xp. KeTMeHb, Alticola argenta- 
tus (Severtzov, 1879), 7 VIII 1984 (A. B. IIIaipoB), 12 L. Kbiprbi3CTaH. Bhuikck, 
Khpth3Ckhh xp., ypoHHme Ana-Apna, mejib MajiHHOBan, 1700 m, A. argentatus , 
11 IX 1998 (CieKOJibHHKOB), 15 L; ^xcajiaji-ASajiCKan o6ji., Akcmhckhh p-H, 
Capbi-HejieKCKHH 3anoBejiHHK, yponniije AK-Tain, 2100 m, Alticola argentatus , 
22, 24 VIII 1998 (CieKOJibHHKOB), 12 L; TaM ace, ypoHHme TyMaHbHK, 1600 m, 
A. argentatus , 28 VIII 1998 (CieKOJibHHKOB), 12 L; TaM ace, yponnme Bepx- 
hhh KeHKHJib, 1900 m, A. argentatus , 300 VIII, 1 IX 1998 (CieKOJibHHKOB), 12 L. 
TajixcHKHCiaH. 3an. naMHp, TopHo-BajiaxinaHCKafl AO, p. BaHH, BnuixapBaK, 
Microtus sp., «nojieBKa», 5 VIII 1989 (C. T. MejmejieB), 14 L. naKHdaH. Boct. 
THHjiyKym, mbcchb TnpHH-Mnp, jiojiHHa Thphh-Toji, IIIaHbflK (Shekhniyak), 
3650 m, Alticola roylei (Gray, 1842), Cricetulus migratorius (Pallas, 1773), Apode- 
mus wardi (Wroughton, 1908), 25 VII— 12 VIII 1967 (M. flaHHeji), 35 L. 

X(jih Kaamoro 3K3eMnjinpa BbinojiHajincb npoMepbi ocHOBHbix Mop(|)OJiorHHe- 
ckhx cipyKTyp h nojicnei nncjia meTHHOK. I43MepeHHH npoH3BOjtHJiHCb c no- 
Mombio OKyjinp-MHKpoMeTpa, npn yBejinneHnn o6i>eKTHBa 40 x . fljin nojtCHeia 
HHCJia meTHHOK BbinOJIHHJIHCb pHCyHKH HJIHOCOMbI c jxopcajibHon H BeHTpajib- 
hoh dopoH c Hcnojib30BaHHeM pHCOBajibHoro annapaia. Bee npoMepbi b CTaTbe 
AaHbi b MHKpoMeipax (mkm, pm). 06o3HaneHHH npH3HaKOB npHBOjmTca coniac- 
HO npHHHTOH B CHCTCMaTHKe KpaCHOTeJIOK TepMHHOJIOrHH (Goff et al., 1982) c 
HeKOTopbiMH H3MeHeHHHMH, KOTOpbie noxipoOHo onHcaHbi paHee (CreKOJibHH- 
kob, 2004). B HacTOHmen pa6oie TaKxce ncnojib3yeTCH HecKOJibKO hobhx noKa- 
3aiejieH: Di, D 2 , D 3 — HHCJia jxopcajibHbix meTHHOK hjihocomh b 1, 2 h 3 pnjtax, 
D c — hhcjio Bcex ociajibHbix jiopcajibHbix meTHHOK (pacnojioxceHHbix Kayjtajib- 
Hee 3-ro pnjia). 06o3HaneHHe H Hcnojib3yeTcn b jibohkom CMbicjie: KaK juiHHa 
njieneBbix meTHHOK (b TaSjinuax npoMepoB) h KaK hhcjio njieneBbix meTHHOK 
(b TabjiHuax cneTHbix xeTOTaKCHnecKHx npH3HaKOB). MaieMaTHHecKan obpaboT- 
Ka jiaHHbix npoBOjtHjiacb no cjiejiyiomeMy njiaHy. 

1. OueHKa jtocTOBepHocTH pa3jiHHHH Mexmy BbiOopKaMH no oraejibHbiM npn- 
3HaKaM. TaK KaK Maiepnaji BKjnoHaji Bcero 5 BbiOopoK H3 reorpa^HnecKH oraa- 
jieHHbix jipyr ot jtpyra nyHKTOB, HecjioxcHO paccMOTpeTb Bee pa3JiHHHH Mexjty 
HHMH. nOCKOJIbKy BblOop KpHTepHH JlJIfl TaKOH OUeHKH yace nOTpebOBaJI HeKO- 
Toporo aHajiH3a jiaHHbix (b nacTHOCTH, npoBepKH Ha HopMajibHocib pacnpejte- 
jieHHH), eMy nocBameH ocobbin pa3jieji CTaTbH. 
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2. EbyneHne CBH3en Mexmy npH3HaKaMH. Bbijia nocipoeHa MaTpnua Koppejm- 
hhh, ocHOBaHHaa Ha K03(J)(J)HUHeHTe paHroBon Koppeji^uHH CnnpMeHa. Ee bh- 
3yajibHa5i oueHKa no3BOJi5ieT 3aMeTHTb ocHOBHbie rpynnbi Koppejinpyioiunx npn- 
3HaKOB. KpoMe Toro, Hcnojib30Bajicfl KOOctxJmuHeHT Koppeji^uHH rinpcoHa r, 
KOTopbin HBjiHeTCH 6ojiee tohkhm HHCTpyMeHTOM aHa;iH3a CB5i3eH, ozmaKO npezi- 
nojiaraeT HopMajibHOCTb pacnpejiejieHHfl, mo b HaiiieM cjiynae, KaK npaBHjio, He 
BbinojiH^jiocb. BnponeM, TaK KaK o6i>eM MaTepnjia npeBbimaeT 100 3K3., Hapy- 
HieHHeM HopMajibHOCTH mojkho npeHeOpenb (StatSoft, 1999). Pe 3 yjibTaT npezi- 
CTaBjieH b BHZie zteHjiporpaMMbi, nocTpoeHHon MeTO£OM nojiHon cbh3h. B Ka- 
necTBe Mepbi paccTOHHHH Mexcay npn3HaKaMH Hcnojib30Bajiacb pa3H0CTb 1 — r, 
nOCKOJIbKy C 06 CTBeHH 0 K03(j)(j)HUHeHT FlnpCOHa HBJIfleTCH MepOM 6JIH30CTH, a 
He paCCTOflHHfl. 

3. OnncaHHe cxojictb h pa3JiHHHH Me:xmy BbiSopKaMH no KOMnjieKcy npn3Ha- 
kob. B KanecTBe Mepbi Mopcj)OMeTpHHecKOH jwcTaHiiHH ncnojib30Bajiocb eBKjin- 
ROBO paCCTOHHHe, BbIHHCJieHHOe JXJin CTaHAapTH30BaHHbIX ZiaHHbIX. CraHJiapTH- 
3auH5i 6buia Heo6xoziHMa, TaK KaK a6co;noTHbie 3HaneHHH HeKOTopbix npoMepoB 
b HaineM MaTepnajie pa3JiHnaiOTC5i non™ Ha 2 nopsmKa (HanpnMep, cyMMa zuihh 
ho r n niHpHHa jianKH hot III). Be3 CTaHjiapTH3auHH Mop(f)OMeTpHHecKa5i jxw c- 
TaHun^ 6buia 6bi non™ 3KBHBa;ieHTHa pa3JiHHHio no nepBOMy H3 othx npn3Ha- 
kob. JfjiH npeziCTaBjieHn^ nopmiKa jwcTaHUHH ncnojib30Bajincb rpa(f)HKH, no- 
CTpoeHHbie MeTO^OM MHoroMepHoro HiKajinpoBaHHA. 

4. CpaBHeHne Bbi6opoK no noKa3aTejno o6mero pa3Mepa oco6n. «06mnn pa3- 
Mep» MOxeT noHHMaTbCH n cooTBeTCTBeHHO BbiMHCJiHTbCH no-pa3HOMy (Book- 
stein, 1989). Mbi noHHMaeM non 3thm tcpmhhom noKa3aiejib, OTpaxcaiomnn co- 
BMecmoe BapbnpoBaHne Bcex hjim 6o;ibiiiHHCTBa KOJiHHecTBeHHbix npn3HaKOB. 
Jfjifl ero BbinncjieHHH Hcnojib30Bajicn aHa;iH3 rjiaBHbix KOMnoHem, ocHOBaHHbin 
Ha MaTpnue Koppejiflunn. Bee CTamcTHHecKHe npouejiypbi BbinojimuiHCb c no- 
Mombio nporpaMMbi STATISTICA 6.0. 


PacnpejiejieHHH 3HaneHHH npn 3 HaKOB n Bbi6op KpnTepnn 
ZUIH OUeHKM pa3JIHHHH Me>KAy Bbi6opKaMH 

Bbi6op KpHTepnn nun onpejiejieHHfl jiocTOBepHOCTH pa3JiHHHH Mexmy Bbi6op- 
KaMH 6bIJI CBH3aH C HeKOTOpbIMH 3aTpyZXHeHH5IMn. KaK H3BeCTHO, yCJIOBHHMH 
npnMeHHMOCTM Han6ojiee nonyjmpHoro KpnTepnn CrbiojieHTa (/‘-KpHTepna) hb- 
JI5HOTC5I HopMajibHOCTb pacnpejiejieHHH n paBeHCTBO rw cnepcnn. B HaineM xce 
cjiynae £OCTaTOHHO yBepeHHO npezmojiaraTb HopMajibHOCTb pacnpeztejieHHH b re- 
HepajibHon coBOKynHOcra mo>kho 6buio TOJibKO juih OTjiejibHbix npn3HaKOB, npn- 
neM He bo Bcex Bbi6opKax. TaK HanpnMep, pacnpeziejieHHe 3HaneHHH zuiHHbi PL 
(nocTepojiaTepajibHbix meTHHOK inma) oneHb 6jim3ko k HopMajibHOMy b Bbi6op- 
Ke H3 TnpMn-Mnpa (N = 35) n cnjibHO OTKjiOHneTcn ot Hero b Bbi6opKe M3 Ca- 
pbi-HejieKa (N = 36). Hao6opoT, NDV (hhcjio meniHOK njmocoMbi) HopMajibHO 
pacnpeziejieHO bo BTopon Bbi6opKe n He HopMajibHO — b nepBon (pnc. 1). HacTO 
oneHb no-pa3HOMy pacnpejiejieHbi jia>Ke cnjibHO Koppejinpyiomne Me:*my co6oh 
npoMepbi cepnajibHO-roMOJiornHHbix cipyKTyp. TaK, b Bbi6opKe M3 TnpnH-Mnpa 
6jih3ko k HopMajibHOMy pacnpeziejieHHe 3HaneHHH PW (paccTOHHne Mexmy r By- 
mh PL), ho He AW (paccTOHHne Mexcay R ByMH AL), Korapoe HMeeT jipyryio 4>op- 
My (pnc. 1). Be3ycjiOBHO, He MOxceT 6biTb n penn o HopMajibHOCTH b cjiynae Ta- 
kmx cneTHbix npn3HaKOB, KaK nncjia memHOK b OTZiejibHbix pnziax n TeM 6ojiee 
hhcjio njieneBbix meTHHOK. 


28 




Phc. 1. Pacnpe^ejieHHH 3HaneHHH HexoTopbix npn3HaKOB h annpoKCHMHpyioiiiee HOpMajibHoe pac- 
npe^ejieHne b Bbibopxax H3 THpHq-Mupa h Capbi-HejieKa (nocjie^HHe 2 rpa(J)HKa). 

Fig. 1. Distributions of some characters and the normal fit in the samples from Tirich-Mir and Sa- 

ry-Chelek (last 2 plots). 


HapymeHHfl HOpMajlbHOCTH MeTpH4eCKHX npM3HaKOB, OHeBMAHO, BbI3bIBa- 
K)TCH KaK OCOSeHHOCTHMH H3Mep4eMOTO oG'beKTa, TaK H CnOCoGOM H3MepeHMH. 
B MacTHOCTM, npn He6o;ibLiioM pa3Maxe 3HaneHMH npn3HaKa CTaHOBHTca 3aMeT- 
HOH ero AMCKpeTHOCTb, BbI3BaHHaH £HCKpeTHOCTbK) HIKajIbl OKyJIHp-MHKpOMeTpa 
(CTeKOjibHHKOB, 20016). 3Ha4eHH5i, nojiyneHHbie npn H3MepeHHH, 3aieM yMHO- 
>KaiOTCH Ha K03(})(t)HUHeHT UQpQBOJXB /leJieHHH MHKpOMeTpa B MHKpOHbl, koto- 
pbiH b HauieM cjiynae 6bui paBeH 1.8. B cjiynae npoMepoB napHbix CTpyKTyp CTe- 
neHb ziHCKpeTHocTH yMeHbiuaeTCH 3a cneT Toro, 4to 3Ha4eHHH TaKHx npH3HaKOB 
ZU14 JX aHHOH 0 C 06 h BbI4HCJI5HOTCH KaK Cpe/lHHe JXByX npoMepoB (B34TbIX CJieBa H 
cnpaBa). JXbz noc;ie/iHHX o6cT04TejibCTBa BnojiHe oS^hchhiot, HanpnMep, He- 
oxowhho pe3Koe pa3JiH4He Mewjxy pacnpe/iejieHHHMH jxn hh cepnajibHO-roMOJio- 
rii4HbIX meTHHOK PL H D max (y H3y4eHHOTO BWJXB Han 60 Jiee £JIHHHbIMH ^opcajlb- 
HbiMH meTHHKaMH H/iHocoMbi hbjihiotch KpaeBbie meTHHKH 1-ro pn/ia, TOnOJIO- 
rn4ecKH 6jiH3Kne k H w PL) Ha pwc. 1 . Y PL, Bo-nepBbix, 3aMeTHO 6ojibiiie 
pa3MaX 3Ha4eHHM H, BO-BTOpbIX, H3MepeHHK) nO/lBepraJIHCb o6e 3TH meTHHKH, 
Tor/ia KaK jxjw nojiy4eHH4 noKa3aTeji4 D max H3Mep4Jiacb ojxhb meTHHKa. LloKa3a- 
Tejib TaW (iiiHpHHa jianKH hot 3-h napbi) TaKxce jx HCKpeTeH (pnc. 1), xoth h He 
a6cojiK)THo, nocKOJibKy HHoma iiiHpHHa JianKH npn H3MepeHHH He OKpyrjinjiacb 
ao uejibix 3Ha4eHHH, a 6pajiocb Ha rjia3 HeKorapoe npoMexcyT04Hoe 3Ha4eHne. 
KpoMe Toro, 3tot npoMep 3aMeTHO acHMMeTpH4eH, 4to, ohgbujxho, HBjmeTCfl 
yxce npHMepoM Mop<J>ojiorH4ecKH o6ycjioBjieHHoro oTKjiOHeHHH ot HopMajib- 
hocth: npn pacrunoiHHBaHHH JianKH no jx npemvieTHbiM CTeicnoM ee BH/inMan luh- 
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pHHa b pa3H0H CTeneHH yBejinnHBaeTCH, ho cymecTByeT CTaOnjibHbin hhxchhh 
npe/ieji oraro noKa3aTejin — anaMeTp HepacnjiiomeHHoro njieHHKa. 

Rj ih onpe/iejieHHH CTeneHH 6jih3octh aaHHoro pacnpe/iejieHHH k HopMajib- 
HOMy, KpOMe BH3yaJIbHOH OUeHKH rpa(J)HKOB, HaMH HCn0JIb30BaJIHCb KpHTepHH 
KojiMoropoBa—CMnpHOBa, JlHJine(j)opca n IlIanHpo—YnjiKca. Ilpn 3tom cjie- 
AyeT OTMeTHTb, hto o6T>eMbi Bbi6opoK b HaiueM MaTepnajie hbjihiotch AOBOjib- 
HO MaJIbIMH, n03T0My C yBepeHHOCTbK) MOXCHO rOBOpHTb TOJIbKO O TOM, HTO B 
onpe/iejieHHbix cjiynanx pacnpejjejieHne 3HaneHHH npH3HaKa ue hbjihctch biioji- 
He HOpMaJIbHbIM, HO He O TOM, HTO B apyrHX CJiynaHX OHO TaKOBbIM HBJIHCTCH. 

Boo6me juih Ha/iexcHoro ycTaHOBJieHHH HopMajibHOCTH TpeOyeTCH oneHb 6o;ib- 
uioe hhcjio HaGjiKD/ieHHH (OpjioB, 1987). Koraa c noMombK) ynoMHHyTbix Kpme- 
pHeB He y/iaeTCH oOHapyxnTb 3HannMbix otkjiohchhh ot HopMajibHOCTH, 3to 
MOXCeT 03HanaTb, HTO OTKJIOHCHHH eCTb, HO MaJIbIM o6l>eM Bbl6opKH He n03B0JIH- 
eT yCTaHOBHTb HX C AOCTOBepHOCTbK). HjIJIIOCTpaUHeH K 3TOMy MOryT CJiyXCHTb 
pe3yjibTaTbi npoBepKH Ha HopMajibHOCTb Tpex BbiSopox H3 Capbi-HejieKa no ot- 
AejibHOCTn n BMecTe. B o6'be,aHHeHHOH BbiSopKe ziocTOBepHbie otkjiohchhh ot 
HopMajibHOCTH o6HapyxcHjiH b HHCJie npoHHX 5 npH3HaKOB (ASB, PSB, AL, D m in 
H D m ax), KOTOpbie B OTJieJIbHblX Bbl6opKaX TBKHX OTKJIOHCHHH He npOHBJIHJIH. 
npHHeM AocTOBepHbix pa3JiHHHH m exc/iy pacnpejiejieHHHMH 3HaneHHH 3thx npn- 
3HaKOB b oTjiejibHbix Bbi6opKax Taxxce He oSHapyxceHO. IlpoBepKa nocjie/iHe- 
ro o6cTOHTejibCTBa npon3BO/iHjiacb c noMombio HenapaMeTpnnecKnx £ByxBbi6o- 
pOHHbix KpHTepHeB KojiMoropoBa—CMHpHOBa h Bajibjia—Bojib(J)OBHua, koto- 
pbie no3BOJiHK)T o6HapyxcHTb pa3JiHHHH Me>Kjiy pacnpejiejieHHHMH, MMeiomHe 
jno6yio npnpo/iy — 6y£b to pa3JiMHHH cpejiHnx hjih jipyrnx napaMeTpOB pacnpe- 
jiejieHHH (ry6jiep, Tchkhh, 1973; 3aKC, 1976), a TaKxce KpHTepHH MaHHa— Yht- 
hh (cm. HHXCe). 

B HauieM MaTepnajie jiajieKO He Bcerjia Tarace 6buin jxocTaTOHHO 6jih3khmh 
JIHCnepCHH npH3HaKOB B pa3HbIX Bbl6opKaX. KpHTepHH OAHOpOAHOCTH AHCnep- 
chh, npe/uiaraeMbie naKeTOM STATISTICA (KpHTepnn XapTJin, BapTjieTTa, Kox- 
peHa h JleBeHa), HepejiKo cBHjieTejibCTBOBajiH o AocTOBepHbix pa3jiHHHnx Mexcay 
HHMH. TaKHM 06pa30M, KaK MOXCHO 3aKJIK)HHTb, yCJIOBHH npHMCHHMOCTH t- KpH¬ 
TepHH He BbinojiHHiOTCH juih 3HaHHTejibHOH h npH 3tom TpyjiHO onpejiejiHMOH 
nacTH HauiHX jiaHHbix. B nojioSHbix cHTyauHnx juih ouchkh pa3JiHHHH Mexcjiy 
Bbi6opKaMH (TOHHee, zuih HCKJHoneHHH Tex cjiynaeB, Korzia Bbi6opKH ojiHopojx- 
Hbi, «0£HHaK0Bbi») npHMeHHKDT pa3JiHHHbie HenapaMeTpHHecKHe (t. e. He3aBH- 
CHMbie ot napaMeTpOB Bbi6opKH, b tom HHCJie ee o6i>eMa h THna pacnpe/iejieHHH 
3HaneHHH nepeMeHHbix) KpHTepnn. 

HaMH juih 3toh uejin 6bui H36paH KpHTepnn MaHHa— Yhthh, HMeHyeMbin 
TaKxce KpnTepneM BnjiKOKCOHa. Oh hbjihctch pacnpocTpaHeHHon ajibTepHaTH- 
boh /-KpHTepHio h b HeKOTopbix CJiynaHX HMeeT jx axce 6ojibmyio MomHOCTb (Stat¬ 
Soft, 2001), HecMOTpH Ha to hto b uejiOM HenapaMeTpnnecKne KpHTepnn naiOT 
6ojiee rpy6yio oueHKy, neM napaMeTpnnecKne. 3th ABa KpHTepnn HecKOJibKO 
pa3jiHHaiOTCH no CBoeMy co/iepxcaHHK): ^-KpHTepnn cpaBHHBaeT BbiOopKH c toh- 
kh 3peHHH paBeHCTBa hjih HepaBeHCTBa cpe^HHx 3HaneHHH, Tor/ia KaK KpHTepnn 
MaHHa— Yhthh cpaBHHBaeT cpeziHHe paHrn (Bergmann et al., 2000), hto moxcho 
npOHHTepnpeTHpOBaTb KaK BbiHCHeHne Toro, HMeeT jih pacnpe/iejieHHe b oahoh 
BbiOopKe cncTeMaTHHecKH Sojibuine 3HaneHHH, neM b /ipyron (Moore, McCabe, 
2005). Pa3JiHHne Mexcay KpHTepHHMH neTKO npoHBHjiocb npn cpaBHeHHH Bbi- 
6opoK H3 AK-Tama h Bepx. Kchkhjih no paccTOHHHio Mexcay ocHOBaHHHMH 
ceHcnjui (SB). Cpe/iHHe 3HaneHHH SB b 3thx BbiOopKax, Kaxcaan H3 kotophx 
BKjnonaeT no 12 3K3., oneHb 6jih3kh: 30.3 h 29.2 cootbctctbchho. CorjiacHO 
/-KpHTepnio, 3to pa3JiHHHe He/iocTOBepHO (3HaneHne KpHTepnn 2.05, ypoBeHb 
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Ta6jiHua 1 


PaHXHpOBaHHbie 3Ha4eHHfl paCCTOHHMH Me*£y OCHOBaHMHMM CeHCMJIJI (SB) B £ByX Bbl6opKaX 
Table 1. Ranked values of the distance between the bases of sensilla (SB) in two samples 


PaHr 

AK-Taui 

Kemauib 

PaHr 

AK-Taui 

i 1 11 | 

Ken km Jib 

PaHr 

AK-Taui 

Keniouib 

1 

27.00 


9 


29.34 

16 

30.24 


2 


27.72 

11.5 

29.70 


19 

30.60 


3 


27.90 

11.5 


29.70 

19 


30.60 

4 


28.44 

11.5 


29.70 

19 

30.60 


6 


28.80 

11.5 


29.70 

21 

31.14 


6 

28.80 


14 


29.88 

22 

31.32 


6 


28.80 

16 

30.24 


23 

32.40 


8 

28.98 


16 


30.24 

24 

32.76 



flocTOBepHOCTH 0.053). OaHaKO, ecjiH nocMOTpeTb Ha paHxnpoBaHHbie aaHHbie 
(Ta6jl. 1), TO xopouio BHAHO, HTO 3HaHeHHH SB B 1-H Bbl6opKe CMJIbHO CaBHHyTbl 
BnpaBo no paHroBon uiKajie. B nacTHOCTH, 8 3K3. H3 AK-Tauia hmciot 3HaneHHH 
SB, 6ojibume 30, Toraa KaK bo 2-h BbiSopKe TaKnx 3HaneHHH Bcero 2. B pe3yab- 
TaTe cpe/mne paHrn b aByx Bbi6opKax 3aMeTH0 paaannaioTCH (15.5 n 9.5), n Kpn- 
Tepnn MaHHa— Yhthh CBnacTeabCTByeT o aocTOBepHoc™ stoto pa3annHH Ha 
5%-hom ypoBHe (p < 0.05). 

CaeayeT oTMeraTb, hto KpHTepHH MaHHa— Yhthh njioxo npHMeHHM b Tex 
caynanx, Koraa hhcjio paaanHaiomnxcH 3HaneHHH b BbiOopxe Majio (Hobhkob, 
HoBonaaoB, 2005). B HauieM MaTepnajie othm oTannaeTCH noKa3aTejib nncaa 
njieneBbix meTHHOK, Korapbin b BbiOopKe H3 TnpnH-Mnpa npHHHMaeT Bcero 
2 3HaneHHH: 4 h 5. KpoMe toto, otot KpHTepnit He BnojiHe aaeKBarao peajiH30- 
BaH B SoJIblUHHCTBe CTaTHCTHHeCKHX naKeTOB ZtJlH nepCOHaJIbHbIX KOMnblOTepOB, 
b tom HHCJie h b naKeTe STATISTICA, hto b HeKOTopbix caynanx MOXceT npn- 
BOOTTb k cymecTBeHHoii He/tooueHKe CTaracTHHecKon 3HaHHMOCTH (Bergmann 
et al., 2000). OaHaKO, nocKOJibKy Hama pa6oTa HMeeT TaKcoHOMnnecKyio Ha- 
npaBJieHHocTb, HeaooueHKon 3HaHHMOCTH pa3JiHHHH, KaK npaBHJio, moxcho npe- 
HeSpenb. B oTjiHHHe ot OKcnepHMeHTaJibHbix nccaeaoBaHHH, rae TpeSyeTCH Bbi- 
BBjieHHe ^axce caMbix Majibix c^bhtob (Mexcay KOHTpoabHon h OKcnepnMeHTaab- 
hoh rpynnaMH), b CHCTeMaTHKe Hcnojib3yiOTCH TOJibKO Te pa3JiHHHH, KOTopbie 
MoryT HMeTb anarHocTHHecKoe 3HaneHne, t. e. aocTaTOHHo Ooabuine. Hx o6Ha- 
pyxceHHe Maao 3aBHCHT ot toto, HacKoabKO rpy6bin KpnTepnn npn otom hc- 
noab3yeTCH. 

riaKeT STATISTICA ocymecTBaneT 3 Bapnama oueHKH pa3anHnn c no- 
Mombio KpHTepHH MaHHa— Yhthh (cootbctctbchho noaynaioTCH 3 3HaneHHH p): 
npocTan annpoKCHMauHH HopMaabHbiM pacnpeaeaeHHeM, annpoKCHMauHH c no- 
npaBKOH Ha HaanHne coBnaaeHHH h ynpomeHHbin «TOHHbin» aaropHTM, npHMe- 
hhmhh ToabKo b caynae oTcyTCTBHH coBnaaeHHH (Bergmann et al., 2000). B Ha- 
meM MaTepnaae, BcaeacTBHe 3HaHHTeabHon ancKperaocTH aaxce MeTpnnecKHX 
npH3HaKOB, HHcao coBnaaaiomHx 3HaneHHH b cpaBHHBaeMbix BbiOopKax 6biao 
aoBoabHO 6oabmHM (npHMepOM MoxceT cayxcHTb pna 3HaneHHH SB b Ta6a. 1). 
riooTOMy nonpaBKa Ha HaanHne coBnaaeHHH o6biHHO aaBaaa HHoe, MeHbmee 
3HaneHne p, oaHaKO nopnaoK otoh BeanHHHbi ocTaBaacn TeM xce. «ToHHbin» aa¬ 
ropHTM aaBaa HeKOTopoe npoMexcyTOHHoe 3HaneHne. 
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feorpac^H necKaa H3MeHMHB0CTb no OT^ejibHbiM npn3HaKaM 


KaK noKa3biBaeT Ta6jinua npoMepoB, M3yneHHbiM MaTepnaji xapaKTepn3yeTCfl 
3aMeTHon Heo^Hopo^HOCTbio (Ta6ji. 2). 06jiac™ 3HaneHHH p*ma npn3HaKOB He 
nepeKpbiBaiOTCfl mjih non™ He nepeKpbiBaiOTCfl y pa3Hbix Bbi6opoK. TaK Hanpn- 
Mep, y Bbi6opoK H3 Tajiaca w TnpnH-MHpa He nepeicpbiBaiOTCfl o6jiac™ 3Hane- 
hhh noKa3aTejieH H n D max , raribKO cjia6o nepeicpbiBaiOTCfl o6jiac™ 3HaneHHH 
AW, PL, Ip n Talll. Ecjih ynecTb npn 3tom, hto b nepBon Bbi6opKe hhcjio njie- 
neBbix meTHHOK cocTaBJiaeT 6—8 (o6binHo 6), a bo btopom — 4—5 (o6binHo 4), 
to TaKne ({)0pMbi npw He^ocTaTKe Maiepnajia BnojiHe motjih 6bi 6biTb onncaHbi 


Tabjiuua 2 

3HaMeHHe KOJiHHecTBeHHbix npH3HaKOB b pa3Hbix MecTax c6opa 
Table 2. Values of measurements in different collection localities 



N 

| 

AW 

PW 

SB 

ASB 

PSB 

Tajiac 

12 

68-76(72) 

72-82 (77) 

27-35(30) 

26-32(28) 

14-20(17) 

Capbi-HejieK 

36 

67-75(71) 

73-83(77) 

27-33(30) 

27-32(30) 

14-18(16) 

A^a-Apua 

15 

72-78(75) 

79-86(82) 

30-37(32) 

29-34(31) 

14-18(17) 

Barm 

14 

71-79(76) 

79-89(84) 

30-34(32) 

31-34(32) 

16-20(18) 

TupuM-Mup 

35 

74-84(78) 

77-91(84) 

32-38(34) 

29-34(31) 

16-20(18) 


TabJiHixa 2 (npodoAweHue) 



SD 

P-PL 

AP 

AM 

AL 

Tajiac 

42-50(45) 

12-16(14) 

27-32(29) 

36-43(40) 

37-43(40) 

Capbi-HejieK 

43-50(46) 

13-20(16) 

24-30(27) 

32-41(39) 

36-43(40) 

A^a-Apua 

45-51(48) 

12-16(14) 

28-33(30) 

39-47(43) 

39_44(42) 

Barm 

46-52(50) 

14-20(16) 

28-33(31) 

39_44(41) 

42-46(44) 

TupuM-Mup 

45-51(49) 

13-18(16) 

27-32(30) 

41-53(46) 

38-52(43) 


T a b ji h u a 2 (npodoAJfcenue) 



PL 

H 

Dmin 

Dmax 

lp 

Tajiac 

43-47(45) 

40-46(42) 

28-32(30) 

37-43(41) 

812-895(846) 

Capbi-HejieK 

42-50(46) 

39-47(42) 

27-33(31) 

38-45(42) 

817-904(867) 

Ajia-Apua 

43-51(48) 

38-47(44) 

31-40(32) 

40-46(43) 

869-920(891) 

Barm 

46-52(49) 

45-49(47) 

32-38(35) 

42-49(44) 

878-950(918) 

TupHH-Mup 

47-60(54) 

47-58(52) 

29-36(33) 

45-51(47) 

882-986(942) 


TabJiHua 2 ( npodoAjfcenue ) 



DS 

VS 

NDV 

Tall! 

TaW 

Tajiac 

64-82(72) 

54-71(62) 

122-153(134) 

74-82(77) 

14-16(15) 

Capbi-HejieK 

70-91(78) 

55-71(63) 

128-159(141) 

71-84(78) 

14-16(16) 

A^a-Apua 

55-84(72) 

55-69(60) 

119-143(132) 

77-83(80) 

15-17(16) 

Barm 

53-65(59) 

55-71(62) 

112-131(121) 

81-87(85) 

14-17(16) 

Tupun-Mup 

64-81(73) 

56-75(66) 

126-154(139) 

81-94(89) 

14-16(15) 


npHMenaHHe. npuBeiieHbi OKpyrjieHHbie no uejibix MHHHMajibHbie, MaKCHMajibHbie n cpeimne (b cko6- 
Kax) 3Ha i ieHHfl. 
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KaK caMOCTOHTejibHbie bh^m. OnHaKO, KaK noKa3a;io H3y4eHHe c6opoB Bcero 
JIHUIb H3 5 nyHKTOB, 3TH (J)OpMbI 06pa3yK)TCH nyTCM KOM6HHHpOBaHHH npH3Ha- 
kob, Ka>K£biM H3 KOTopbix Ha npoTHxceHHH apeajia bhjxb mnpoKO BapbnpyeT. rio- 
3TOMy pacuiHpeHHe reorpacjDHH c6opoB £ojdkho Bbi3BaTb HeorpaHHHeHHoe yBe- 
jiHneHHe HHCJia jioKajibHbix (})opM, onHcaHHe KOTopbix b KanecTBe bhjxob hjih 
jx axce uojxbhjxob 6buio 6bi HeonpaB/iaHHbiM. 

MaTepnaji H3 Capbi-HejieKa h THpHH-Mnpa BKjno4aji cootbctctbchho no 3 h 
2 Bbi6opKH, B3HTbie b pa3Hbix MecTax c6opa. CpaBHeHne TaKnx reorpac|)HHecKH 
oneHb 6jih3khx Bbi6opoK jxbqt HaM ocHOBaHne zuih cyxmeHHH o cymHOCTH pa3- 
jihhhm Mexmy 6ojiee yztajieHHbiMH BbiSopKaMH. Ecjih 6bi pa3JiH4HH Mexmy cocejx- 
HHMH Bbl6opKaMH 6bIJlH BeJIHKH, HeJIb3H 6bIJ10 6bl yTBepXC^aTb, 4T0 pa3JIH4HH 
Mexmy oraajieHHbiMH Bbi6opKaMH hmciot reorpac})H4ecKHH cmhcji. KaK OKa3a- 
Jiocb, ziocTOBepHbie pa3JiH4HH Mexcay coce^HHMH Bbi6opKaMH cymecTByiOT jinuib 
no e£HHH4HbIM npH3HaKaM, npH4eM HX 3Ha4HMOCTb OTHOCHTejlbHO HeBejiHKa 
(Ta6ji. 3). He HCKjno4eHO, 4to 3th ztaHHbie OTpaxcaiOT «pa3JiH4HH Mexmy ceMbH- 
mh» (Goksu et al., 1960): npn HeSojibinoM oS'beMe jioKajibHOH BbiOopKH cymecT- 
ByeT BepoHTHOCTb Toro, 4to ee 3Ha4HTejibHyK) 4acTb cocTaBjmeT reHeTH4ecKH 
ozmopoziHoe noTOMCTBO ojiHoii napbi oco6en. 

CpaBHeHHe Bbl6opOK H3 pa3HbIX nyHKTOB JX2LQT 3Ha4HTeJlbHO Oojlbine £OCTO- 
BepHbix 0TJ1H4HH (Ta6ji. 4). TaK, HanOojiee MopcJ)OMeTpn4ecKH 6jiH3Kne Bbi6op- 
kh H3 Tajiaca h Capbi-HejieKa o6Hapyx<HBaK)T 3Ha4HMbie otjihhhh no 9 npn- 
3HaKaM, npH4eM 2UIH 5 H3 HHX ypOBeHb 3Ha4HMOCTH COCTaBHJl 0.01 HJTH 0.001. 
Ciie^yioinan no 6jth3octh napa BbiOopoK H3 Ajia-Apnn h BaH4a ztocTOBepHO pa3- 
jinnaeTCH no 12 npn3HaKaM h He pa3JiH4aeTC4 TOJibKO no 8, a 4 napbi BbiOopoK 
He oOHapyxcHBaioT /tocTOBepHbix otjihhhh Bcero no 2—3 npn3HaKaM. 

OraejibHO paccMOTpnM pa3JiH4HH no 4HCJiy n;ie4eBbix h ^opcajibHbix mera- 
hok hahocomm. llo 4HCjiy njieneBbix meTHHOK H3y4eHHbin MaTepnaji acjihtch Ha 
2 rpynnbi: 1) c 4 h 6ojiee meTHHKaMH (Thphh-Mhp, BaH4); 2) c 6 h 6ojiee me- 
THHKaMH (Tajiac, Ajia-Ap4a, Capbi-HejieK). Pacnpe^ejieHHH no nncjiy H b npe- 
jxenax 3thx rpynn pe3KO acHMMeTpH4Hbi: 3K3eMnji4pbi c hhcjiom njieneBbix me- 
thhok, MeHbiUHM MOjtajibHoro, He HaiiaeHbi. Pa3pbiB Mexmy rpynnaMH HMeeT 
04eBH/iHyK) Mop(J)oreHeTH4ecKyio npH4HHy: npoMexcyTOHHbin BapnaHT c 5 njie- 
4eBbIMH meTHHKaMH Bpm JIH MOXCeT B npHHUHne OKa3aTbCH MO^aJIbHblM, TaK 
KaK npn 3tom cymecTBeHHo HapymaeTCH chmmctphh opraHH3Ma. TeM He MeHee 
CBH3yiomee 3bcho Mexmy rpynnaMH HanzieHO — oto BbiOopKa H3 BaH4a, b ko- 

Ta6jiMua 3 

3HaHMMbie pa3JiMHMH Meacay reorpacfwHecKH 6 jih3khmh Bbi6opKaMH 
comacHo KpHTepnio MaHHa-YnTHH 

Table 3. Significant differences between geographically close samples by the Mann-Whitney test 



npH3HaK 

Sum l 

Sum 2 U 

1-1 

Z 

P 

Z adj. p 

AK-Taui (N = 12) m Bepx. KeH- 

SB 

186.5 

1 13.5 35.5 

2.11 

0.0351 

2.12 0.0342 

KM Jib (N = 12) 

D c 

193.5 

106.5 28.5 

2.51 

0.0120 

2.56 0.0105 

TyMaHbHK (N = 12) h Bepx. 

Talll 

190.5 

109.5 31.5 

2.34 

0.0194 

2.35 0.0188 

KeHKMJib (N = 12) 

D c 

196.0 

104.0 26.0 

2.66 

0.0079 

2.73 0.0064 

Tmpmh-Mmp (N = 20 m N = 15) 

PSB 

300.5 

329.5 90.5 

-1.98 

0.0473 

-2.00 0.0453 


P-PL 

291.0 

339.0 81.0 

-2.30 

0.0214 

-2.31 0.0206 


Ip 

453.0 

177.0 57.0 

3.10 

0.0019 

3.10 0.0019 


npHMeMaHHe. Sum 1, 2 — cyMMbi paHroB b 1 -hh 2-ii BbiGopKax; U — 3HaMeHne KpHTepua MaHHa-YnTHu; 
Z — 3HaMeHne annpoKCHMHpyiomero HopMajibHoro pacnpe/ieJieHim; Z adj. — armpoKCHMamm c nonpaBKOM Ha 
coBnaaeHH«; p — CTaTHCTHMecKafl 3HaHHM0CTb. 


2 napa3iiTo^orn«, N° 1, 2006 r. 
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Ta6jinua 4 

YpOBeHb 3HaMHMOCTH MOp(j)OMeTpHHeCKHX pa3JIHMHH MOKJty Bbl6opKaMH COrJiaCHO KpHTepHK) MaHHa-YHTHH 
Table 4. Significance levels of the morphometric differences between samples by the Mann-Whitney test 



AW 

PW 

SB 

ASB 

PSB 

SD 

P-PL 

AP 

AM 

AL 

Tajiac — Ajia-Apna 

0.01 

0.001 

0.01 

0.001 

> 0.1 

0.01 

> 0.05 

0.01 

0.05 

0.05 

Tajiac — Capbi-MejieK 

> 0.05 

> 0.1 

> 0.1 

0.01 

0.05 

> 0.1 

0.001 

0.001 

0.05 

> 0.1 

Tajiac — BaHM 

0.01 

0.001 

0.01 

0.001 

> 0.1 

0.001 

0.001 

0.01 

> 0.1 

0.001 

Tajiac — TnpHM-Mnp 

0.001 

0.001 

0.001 

0.001 

> 0.05 

0.001 

0.001 

0.05 

0.001 

0.001 

Ajia-Apna — Capbi-MejieK 

0.001 

0.001 

0.001 

0.01 

> 0.05 

0.01 

0.001 

0.001 

0.001 

0.01 

Ajia-Apna — BaHM 

> 0.05 

0.05 

> 0.1 

> 0.05 

0.05 

0.01 

0.01 

> 0.1 

> 0.05 

0.01 

Ajia-Apna — Thphm-Mhp 

0.001 

0.05 

0.001 

> 0.1 

0.01 

> 0.1 

0.05 

> 0.1 

0.001 

> 0.1 

Capbi-MejieK — BaHM 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

> 0.1 

0.001 

0.001 

0.001 

Capbi-MejieK — Thphm-Mhp 

0.001 

0.001 

0.001 

0.01 

0.001 

0.001 

> 0.1 

0.001 

0.001 

0.001 

BaHM — Thphm-Mhp 

0.01 

> 0.1 

0.001 

0.05 

> 0.1 

> 0.05 

> 0.1 

> 0.05 

0.001 

0.05 


Ta6jinua 4 (npodojiweHue) 



PL 

H 

Dmin 

Dmax 

Ip 

DS 

vs 

NDV 

Talll 

TaW 

Tajiac — Ajia-Apna 

0.01 

0.05 

0.01 

0.05 

0.001 

> 0.1 

> 0.1 

> 0.1 

0.05 

0.001 

Tajiac — Capbi-MejieK 

> 0.1 

> 0.1 

> 0.05 

> 0.05 

0.05 

0.01 

> 0.1 

0.05 

> 0.1 

0.01 

Tajiac — BaHM 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

> 0.1 

0.001 

0.001 

0.001 

Tajiac — Thphm-Mhp 

0.001 

0.001 

0.001 

0.001 

0.001 

> 0.1 

0.05 

0.05 

0.001 

> 0.1 

Ajia-Apna — Capbi-MejieK 

0.05 

0.01 

0.01 

> 0.1 

0.001 

0.01 

0.05 

0.001 

> 0.05 

0.01 

Ajia-ApMa — BaHM 

> 0.1 

0.001 

0.01 

0.05 

0.01 

0.001 

> 0.1 

0.001 

0.001 

> 0.1 

Ana-ApMa — TnpHM-Mnp 

0.001 

0.001 

> 0.1 

0.001 

0.001 

> 0.1 

0.001 

0.01 

0.001 

0.001 

Capbi-MejieK — BaHM 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

> 0.1 

0.001 

0.001 

> 0.05 

Capbi-MejieK — TnpHM-Mnp 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.01 

> 0.1 

0.001 

0.01 

BaHM — TnpHM-Mnp 

0.001 

0.001 

0.05 

0.001 

0.05 

0.001 

0.01 

0.001 

0.001 

0.001 





Ta6jinua 5 

PacnpeaejieHHe no nncjiy rnieneBbix meTHHOK (H) 
Table 5. Distribution by the number of humeral setae (H) 



Mhcjio iuieneBbix meTHHOK 


1 

4 

5 

6 

7 

8 

9 

Tajiac 



10 

1 

1 


Ajia-Apna 



11 

2 

2 


Capbi-HejieK 



27 

6 

2 

1 

BaH4 

8 

2 

3 


1 


Tnpnn-Mnp 
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Topoft npeo6jiaztaiOT 3K3eMnjinpbi c 4 meTHHKaMH, ho AOCTaraHHO qacTo BCTpe- 
naioTCH h oco6h 6ojiee neM c 5 meTHHKaMH (ia6ji. 5). no nncjiy xtopcajibHbix 
meTHHOK HztHocoMbi b oTaejibHbix pmtax H3yTeHHbiH MaTepnaji TaKxce oOHapy- 
XCHBaeT 3HaHHTeJIbHyiO H /tOCTaTOHHO ZIHCKpeTHyiO H3MeHHHBOCTb (Ta6jl. 6, 7). 
He BbiHBjieHbi aocTOBepHbie pa3JiHHHH no othm npH3HaKaM MtyKjxy Bbi6opKaMH 
H3 Taraca h Ajia-ApnH, a MaTepnaji H3 BaHna pe3Ko o6oco6;ieH ot /tpynix Bbi- 
6opoK 3a cneT 3HanHTejibHO MeHbmero nncjia meTHHOK b nepBbix 3 pmtax. 

Otmcthm, hto HHTepBajibHan xapaKTepncTHKa 3HaneHHH, KOTopan TpaanifH- 
ohho Hcnojib3yeTCH b CHCTeMaTHKe KJiemen-KpacHOTejiOK, min tbkhx npH3HaKOB 
He Bcerzta aaeKBaTHa. TaK HanpHMep, HHTepBajibi 3HaneHHH D 2 b Bbi6opKax H3 
Ajia-ApnH h TnpHH-Mnpa npaKTHnecKH o/tHHaKOBbi (15—23 h 15—24), b to 
BpeMH KaK pa3JiHTHe cpeztHnx xtocTaTonHo BejiHKO (17.4 h 19.9). Ho oco6chho 
noKa3aTejibHo pa3JiHHHe cpeaHHx paHTOB npn cpaBHeHHH othx Bbi6opoK: 14.8 h 
29.9, t. e. b nepBOH Bbi6opKe cpeaHHH paHr MeHbme b 2 pa3a! TaKHM o6pa30M, 
Mbi 3/tecb HMeeM aejio c cymecTBeHHbiM cncTeMaTHnecKHM pa3JiHHHeM Me;*my 
3HaneHHHMH npH3HaKa, o kotopom He ztaioT HHKaKoro npeacTaBjieHHH hh hh- 
TepBajibi MHHHMyM—MaKCHMyM, hh cpe/mne. MmepecHbiH pe3yjibTaT aaeT TaK- 
xce cpaBHeHHe 3HaneHHH D 3 b Tex xce Bbi6opKax. MHTepBaji b 1-h Bbi6opKe (9— 
18) HeMHoro caBHHyT bjicbo no cpaBHeHHio co 2-h (10—20), b to BpeMH KaK 
cpeaHee 3HaneHne b 1-h BbiOopKe, HanpoTHB, HecKOJibKO 6ojibme (15.9 npoTHB 
14.2), a cpeaHHH paHr 6ojibme b 1.7 pa3 (36.0 npoTHB 21.0). 3Ta npoTHBopenn- 
BOCTb xapaKTepHCTHK nojiynaeTCH BCJieacTBne HajiHHHH b 1-h BbiOopKe BbiOpoca 
(3HaneHHe 9); npn ero HCKjnoneHHH HHTepBaji 3HaneHHH paBeH 15—18. Oieao- 
BaTejibHO, npn MaTeMaTHnecKon o6pa6oTKe tbkhx npH3HaKOB npeanoHTHTejibHbi 


Tabjinna 6 

Hhcjio aopcajibHbix meTHHOK nanocoMbi b 1—4 paaax 
Table 6. The numbers of dorsal idiosomal setae in the 1—4th rows 



Di 

d 2 

d 3 

D c 

Tajiac 

14-19 (17) 

15-21 (17) 

14-19 (16) 

10-19 (16) 

Ajia-Apna 

13-24 (18) 

15-23 (17) 

9-18 (16) 

12-18 (15) 

Capbi-HejieK 

15-22 (18) 

16-23 (19) 

13-20 (17) 

15-22 (18) 

BaHM 

12-15 (13) 

10-16 (12) 

10-16 (13) 

11-21 (16) 

Tnpnn-Mnp 

15-24 (19) 

15-24 (20) 

10-20 (14) 

12-22 (16) 


npuMenaHHe. npuBeaeHbi MHHHMajibHbie, MaKCHMajibHbie h oKpyrjieHHbie no 
uejibix cpeaHue (b CKodKax) 3HaHeHHfl. 
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Ta6ji Hua 7 

ypOBeHb 3HaHMMOCTH pa3JIHHHH FIO HHCJiy RfieHeBblX (H) H ZtOpCaJIbHbIX (D) meTHHOK HUHOCOMbl 
b OTiiejibHbix panax corjiacHo KpmepHK) MaHHa-YnTHH 


Table 7. Significance levels of the differences in the numbers of humeral (H) 
and dorsal (D) idiosomal setae in individual rows by the Mann-Whitney test 



H 

1 

Di 

d 2 

d 3 

Dc 

Tanac — Ajia-Apna 

>0.1 

>0.1 

— 

>0.1 

>0.1 

>0.1 

Taaac — Capbi-HeaeK 

>0.1 

>0.1 

0.01 

>0.1 

0.05 

Taaac — BaHH 

0.01 

0.001 

0.001 

0.001 

>0.1 

Tajiac — TnpHH-MHp 

0.001 

0.01 

0.01 

0.01 

>0.1 

Ana-Apna — Capbi-HeaeK 

>0.1 

>0.1 

0.01 

>0.1 

0.001 

Ana-Apna — BaHH 

0.01 

0.001 

0.001 

0.001 

>0.1 

Ajia-Apna — THpHH-Mnp 

0.001 

> 0.05 

0.001 

0.001 

>0.1 

Capbi-HeaeK — BaHH 

0.001 

0.001 

0.001 

0.001 

0.05 

Capbi-HeaeK — Tupun-Mup 

0.001 

>0.1 

>0.1 

0.001 

0.001 

BaHH — THpHH-MHp 

> 0.05 

0.001 

0.001 

>0.1 

>0.1 


noKa3aTejiM, ocHOBaHHbie Ha paHrax, k kotopmm othochtca h KpHTepnn MaH- 
Ha— Yhthh. 

TaKHM o6pa30M, M. dihumerale o6Hapy>KHBaeT cymecTBeHHyio reorpac|)HMe- 
CKyio H3MeHHHBOCTb no OTaeabHbiM npH3HaKaM. Tenepb, HTo6bi BbiacHHTb ot- 
HOCHTejibHoe 3HaneHHe Ka>Kaoro H3 npH3HaKOB, a TaKace wx rpynn b o6meM 
KOMnjieKce, Heo6xoaHMO H3yaHTb CTpyKTypy KoppeaauHH Me>Kay hhmh. 


CBH3H MQXjxy npH3HaKaMH 

KaK MaTpnua KoppeaauHH, nocTpoeHHaa Ha ocHOBe K03(Jxj)HUHeHTa Cnnp- 
MeHa (Ta6ji. 8), TaK h aeHaporpaMMa, ocHOBaHHaa Ha KosctxJmuHeHTe nwpcoHa 
(pHc. 2), noKa3biBaK)T, BO-nepBbix, paa Mop^oaonmecKH oaeBHaHbix Koppeaa- 
Uhh, KOTopbie oSHapy^KHBajiHCb h b apyrnx TaKCOHOMHaecKHX rpynnax Kae- 
meH-KpacHOTeaoK (CreKoabHHKOB, 1997). IloKa3aTeaH uiHpHHbi mHTa (AW, PW, 
SB) cHjibHo KoppeanpyKDT apyr c apyroM, ocoGchho 2 nepBbix. HcKaioaHTeab- 
ho TecHo cBH3aHbi Me>Kay co6oh Ip (cyMMa aaHH Hor) h Talll (aaHHa aanKH 
Hor III); TaKHM o6pa30M, oanH H3 3 thx noKa3aTeaen OKa3biBaeTca H36biTOH- 
hhm. CnabHO KoppeanpyioT aaHHbi meTHHOK AM, PL, H h D ma x. flaaee Bee 
3 th 3 rpynnbi TecHo CBa3aHbi Meacay co6oh, hto aaeT B03M0>KH0CTb roBopHTb 
o c|)aKTope «o6mero pa3Mepa» Kaema (CieKoabHHKOB, 2001b). noKa3aTean aan- 
Hbi mHTa (ASB, PSB, AP) TarcrreioT k 3T0My o6i>eaHHeHHK), ho Me^Kay co6oh 
CBH 3aHbi caa6ee. Eme 2 noKa3aTeaa aaHH lhcthhok, AL h D m in, TaK^ce o6pa3y- 
kdt caTeaaHTHyK) rpynny. OaeHb caa6o CBa3aH c apyrnMH npH3HaKaMH P-PL. 
UlHpHHa aanKH Hor III (TaW) o6Hapy>KHBaeT ToabKO oaeHb caa6yK) OTpnua- 
TeabHyK) KoppeaaiiHio (—0.220) c ancaoM BeHTpaabHbix meTHHOK nanoco- 
Mbl (VS). 

rioKa3aTeaH ancaa meTHHOK nanocoMbi, DS h VS, coBepmeHHO He CBa3aHbi 
apyr c apyroM h caa6o CBa3aHbi c apyrnMH npH3HaKaMH, npnaeM y DS 3Ta 
CBH3b OTpnuaTeabHaa, t. e. ancao aopcaabHbix iucthhok nanocoMbi hh b Koen 
Mepe He cBa3aHO c «o6mnM pa3MepoM» oco6h. IlooTOMy onpaBaaHO paccMOT- 
peHne cocTaBHbix aacTen 3Toro noKa3aTeaa (Di—D c ) b KaaecTBe OTaeabHoro 
KOMnaeKca npn3HaKOB. B cb«3h c othm TaK^ce TepaeT 3HaaeHne cyMMa DS 


36 





Ta6;inua 8 

Ko3cJ)cJ)MuneHThi panroBon Koppe;i5mnn CnnpMena Me)K,ay nprnnaKaMH 
Table 8. Spearman rank correlations between characters 



AW 

PW 

SB 

ASB 

PSB 

P-PL 

AP 

AM 

AL 

PL 

H Dmin 

Dmax lp DS VS 

PW 

0.856 

— 











SB 

0.778 

0.800 

— 










ASB 

0.450 

0.585 

0.435 

— 









PSB 

0.552 

0.538 

0.443 

0.225 

— 








P-PL 


0.216 


0.317 

0.342 

— 







AP 

0.664 

0.685 

0.615 

0.566 

0.430 

-0.273 

— 






AM 

0.768 

0.687 

0.723 

0.339 

0.486 


0.608 

— 





AL 

0.582 

0.634 

0.474 

0.480 

0.343 


0.558 

0.538 

— 




PL 

0.768 

0.728 

0.677 

0.380 

0.471 


0.497 

0.783 

0.589 

— 



H 

0.790 

0.723 

0.738 

0.355 

0.487 


0.546 

0.811 

0.584 

0.892 

— 


t^min 

0.561 

0.560 

0.424 

0.396 

0.264 


0.513 

0.508 

0.610 

0.542 

0.580 - 


Dmax ! 

0.709 

0.642 

0.675 

0.368 

0.440 


0.459 

0.715 

0.565 

0.846 

0.864 0.570 

— 

IP 

0.818 

0.797 

0.754 

0.539 

0.515 


0.657 

0.728 

0.592 

0.798 

0.842 0.560 

0.749 - 

DS 

-0.236 

-0.276 

-0.207 

-0.210 

-0.196 


-0.421 


-0.355 


-0.220 -0.390 

-0.220 - 

VS 

0.221 

0.187 

0.253 


0.202 



0.219 


0.253 

0.288 

0.227 0.240 - 

Tall I 

0.790 

0.746 

0.757 

0.469 

0.484 


0.573 

0.705 

0.537 

0.808 

0.860 0.519 

0.791 0.923 -0.206 0.279 


flpHMeMaHHe. flpHBeaeHbi mnbKO KoppejumMM, 3HaMHMbie Ha ypoBHe 0.05. flojiyxHpHbiM inpH({yroM BbmejieHbi 3Ha i ieHMa Gonbiiie 0.7. 







TaW D min AP VS D max PL Talll SB AW 

Phc. 2. Cbh 3H Me>Kay npH3HaKaMH no pe3yjibTaiaM KJiacTepHoro aHa;iH3a (1 — K03(|)(|)HUHeHT llnp- 

COHa, MeTOfl nOJIHOM CBH3H). 

Fig. 2. Correlations between characters by the cluster analysis (1 — Pearson r, Complete Linkage). 

h VS—NDV, KOTopan o6biHHO b TaKcoHOMnnecKOM aHa;iH3e Mcnojib3yeTCH 
jinn 3aMeHbi othx noKa3aTejien. TaKaa 3aMeHa HMeeT cmwcji, nocKOJibKy b Kay- 
^ajibHow o6jiacTM He cymecTByeT ohcbm^hoh rpaHHUbi Mexmy jiopcajibHbiMH h 
B eHTpaJIbHbIMH meTHHKaMH (CTeKOJlbHHKOB, 19996). Ho OHa B03M0XCHa JIHIIIb B 
tom cjiynae, Koma HHCJia n opcajibHbix h BeHTpajibHbix meTHHOK KoppejinpyiOT 
jl pyr c £pyroM. OziHaKO b HaineM cjiynae 3aMeHa DS h VS Ha NDV npnBejia 6bi 
k noTepe HH<j)opMauHH, nocKOJibKy 2 cymecTBeHHO pa3Hbix, no-pa3HOMy BapbH- 
pyiomnx npH3HaKa, 6bum 6bi 3aMeHeHbi o^hhm. Tax, HanpnMep, Bbi6opKH M3 
Ajia-Apnn h BaHna 3HanHTejibH0 pa3JiHHaiOTCfl no NDV, ho oto pa3JiHHne nojiy- 
HaeTCH HCKJTIOHHTeJTbHO 3a CHeT ^opcajibHbix meTHHOK, B TO BpeMH KaK no VS 
otjihhhh Mexmy Bbi6opKaMH HeT. H Hao6opoT, pa3JiHHHe no NDV Mexcay Bbi- 
6opKaMH M3 Ajia-ApHH h THpnH-Mnpa nojiynaeTcn TOJibKO 3a cneT BeHTpajibHbix 
meTHHOK, a no DS ohh He OTjiHnaiOTCfl (Ta6ji. 4). 

KoppeJIHUHH MQ^KJiy HHCJiaMH JIOpcaJIbHbIX meTHHOK B OXaeJIbHbIX pnjiax ot- 
HocHTejibHo HeBejiHKH, hto nojiTBep^aeT 3HaneHHe Ka:xmoro H3 othx npn3Ha- 
kob jyiH TaKcoHOMHHecKoro aHa;iH3a. ZlocTaTOHHO CHJibHO KoppejinpyioT jxpyr c 
jipyroM TOJibKO Di h D 2 (Ta6ji. 9). Han6ojiee caMOCTOHTejibHbin npH3HaK — hhc- 
jio KayjiajibHbix meraHOK. BbiTb MoxceT, oto CBH3aHO c TeM, hto oraeceHne othx 
meTHHOK K JIOpcaJIbHbIM HJIH BeHTpaJIbHbIM He0ZtH03HaHH0. 

Tabjinua 9 

Ko3(J)(J)HUHeHTbi paHroBoii Koppejinunn CnnpMeHa 
Me>K/ty noKa3aiejiHMn nncjia meTHHOK hahocomm 

Table 9. Spearman rank correlations between 
the numbers of idiosomal setae 



npHMenaHHe. npHBeaeHbi TOJibKO KoppejuniHH, 3HaMHMbie Ha ypoBHe 
0.05. 
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CxOACTBa H pa3JIH4HH MeXCay Bbl6opKaMH 
no KOMnJieKcy npn3HaKOB 


IlocKOJibKy, KaK noKa3aHO Bbiine, y M. dihumerale noKa3aTejin HHCJia mera- 
HOK HAHOCOMbI HC3aBHCHMbI OT M0p(j)0MeTpH4eCKHX npH3HaKOB, MbI OTRCJlbHO 
paccMOTpnM KapTHHbi cxoacTB h pa3JiHHHM Mexcay Bbi6opKaMH no tom h apyroii 
rpynne noKa3aTejieii. 

KapTHHa cxoacTB Mexcay Bbi6opKaMH no HHCJiy meTHHOK HaHocoMbi (phc. 3) 
MMeeT oneBHaHbie reorpa(|)HHecKHe cooTBeTCTBMH. Oco6eHHO 6jih3khmh apyr 
k apyry OKa3biBaiOTC5i 3 ceBepHbie, TflHbinaHCKHe Bbi6opKH — Taaac, Ajia-Apna 
m Capbi-HeaeK (phc. 4). IlpH otom 2 nepBbie, ceBepo-THHbinaHCKHe Bbi6opKH 
6anxce apyr k apyry, hqu k Bbi6opKe m3 Capbi-HeaeKa (3anaaHbiM TflHb-IIIaHb, 
npH^epraHCKHe panoHbi). lOxtHbie Bbi6opKH (BaHH m Thphh-Mhp) MopcJioaorH- 
necKH aaaeKH KaK ot ceBepHbix, TaK h apyr ot apyra. 3to, Beponrao, HBJineT- 
ch caeacTBHeM hx H3oaflUHH b aojiHHax, oKpyxceHHbix bmcokhmh ropHbiMH ue- 
nHMH IlaMHpa h rHHayKyina. 

MepHbie npH3HaKH aaioT apyroii pe3yjibTaT (pnc. 5). K Bbi6opKe M3 Taaa- 
ca 6jiHxce Bcero ctoht Bbi6opKa M3 Capbi-HeaeKa, 3aTeM caeayiOT Bbi6opKH M3 
Aaa-ApHH h BaHHa, aocraTOHHo 6aH3KHe apyr k apyry, h, HaKOHeu, Bbi6opKa m3 
TnpH4-MHpa, 3aMeTHO yaajieHHaa ot Bcex ocTajibHbix. riocKOJibKy reorpacJiH- 
4ecKon HHTepnpeTauHH 3Ta KapTHHa He noaaaeTca, caeayeT nonpo6oBaTb oth- 
CKaTb ee OKOJiorHHecKHH cmmcji. YnpocTMM aan ototo KapTMHy cxoacTB, pacno- 
aoxcHB Bbi6opKH b nopaaKe yBejiHHeHHH o6mero pa3Mepa oco6h. fljia Bbiaeae- 
hhh o6mero pa3Mepa Mcnojib3yeM aHaaM3 rjiaBHbix KOMnoHem. KaK noKa3biBaeT 
rpa4>HK (pnc. 6), BapbHpOBaHHe 6ojibinHHCTBa npH3HaKOB CBH3aHO c nepBbiM 
(J)aKTopoM, o6i.5iCH5HomHM 6oaee 56 % o6meft aHcnepcHH, Korapbin mm h 6y- 
aeM CHHTaTb (j)aKTopoM o6mero pa3Mepa. CHJibHee Bcero c othm (|)aKTopoM cbh- 
3aHbi noKa3aTejiH aJiMHbi Hor, meTHHOK h umpunu iuHTa. Hx cBH3b apyr c apy- 
roM 6biaa yxce npoacMOHCTpHpOBaHa Bbiine, npH paccMOTpeHHH KoppejiHUHH 
Mexcay npH3HaKaMH. IIoctpohm 3aTeM HHTepBaabHbin rpa(J)HK 3HaneHHH nepBO- 
ro (J)aKTopa aan Bcex 5 Bbi6opoK, pacnonoxoiB hx b nopnaKe B03pacTaHHH cpea- 
Hero 3HaneHHH 4>aKTopa (phc. 7). KaK Mbi BHaHM, noayneHHafl nocaeaoBaTejib- 
HOCTb coBnaaaeT c npMBeacHHOH Bbiine nocaeaoBaTejibHOCTbio pacnojioxceHHH 
Bbl6opOK Ha KapTHHe cxoacTB no M0p(J)0MeTpHHeCKHM npH3HaKaM (pHC. 5). 
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Dimension 1 

Phc. 3. PaccTOHHHH MOKay BbiOopKaMH no pe3yjibTaTaM MHoroMepHoro niKajiHpoBaHHH (npH3Ha- 

kh VS , H , Dj , D 2 , D 3 , D c ). 

Fig. 3. Distances between samples by the multidimensional scaling (characters VS, H, Dj, D 2 , 

D 3 , D c ). 
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70° 80° 


Puc. 4. Meda c6opa. 

Fig. 4. Collection localities. 

He OTJiHnaiOTCH jxpyr ot #pyra no «o6me\iy pa3Mepy» Bbi6opKH H3 Tajiaca n 
Capbi-HejieKa, ocTajibHbie xce otjihhhh Mexcxy coce^HUMH Bbi6opKaMH b 3tom 
PMy hbjihkdtch BecbMa HeTKMMH. 3HaHHMOCTb pa3JiHHHM no/UBepxco.aeTCfl c no- 
Mombio KpuTepnH MaHHa-YnTHn: Bee ohh AOCTOBepHbi Ha ypoBHe 0.001. 


3Koreorpac|)nHecKHe 3aKOHOMepHOCTH 

PaccMOTpnM Tenepb xapaKTep jiaH^uiactrra b Meciax c6opa (pnc. 4). Cejie- 
Hne Tajiac HapbiHKOJibCKoro p-Ha AjiMa-AraHCKon o6;i. Haxo^HTca b oiporax 
xp. KeTMeHb, c BepinnHaMM, He AOCTnraiomHMH 3500 m. EjirDKanuiafl ropa Bbi- 
cotoh 6ojiee 4000 m (EacKapKapa, 4059 m) otctoht npuMepHO Ha 60 km ot Mec- 
Ta c6opa. Capbi-HejieKCKun 3anoBe^HHK pacnojioxceH b panoHe, npuMbiKaiomeM 
c ceBepa k OepraHCKon ^ojiHHe. Bbicoia xpeSTOB, oKpyxcaiomHx Mecia c6opa, 
He npeBbimaeT 3000 m. 0,aHaKO k ceBepo-3ana^y npoxo^HT HaTKajibCKnn xp.; 
npwMepHO b 20—30 km ot MecT c6opa ero BbicoTa ^ocraraeT 4500 m. Mecra 
c6opa b ypoHHine Ajia-Apna HaxoAHTCH b OTporax KnprH3CKoro xp., BepniHHbi 
KOToporo b 3tom panoHe 3HaHHTejibH0 Bbinie 4000 m. B nacTHOcra, MeHee hqm 
b 20 km ot MecTa c6opa Haxo^HTCH nnK 3ana^Hbin AjiaMe^HH (4875 m). Mecra 
c6opa b ^ojiHHe p. BaHH 0Kpy>KeH0 BbicoKoropHbiMH MaccuBaMH 3ana^Horo na- 
MHpa. C lOTO-BOCTOKa npOXO^HT BaHHCKHH xp., MHOXCeCTBO BepiUHH KOToporo 
npeBbimaiOT 4500 m, a c ceBepa — eme 6ojiee bmcokhm j3,apBa3CKHH xp. B nacT- 
HOCTH, npHMepHO B 23 KM OT MeCTa c6opa HaXO^HTCH BepiHHHa-IlieCTHTbIC5IHHHK, 
ropa ApHaBa# (6083 m). HaKOHeu, BbiOopKa H3 flaKHCTaHa co6paHa npHMepHO b 
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Phc. 5. PaccTOHHHH Meacav Bbi6opKaMH no pe3yjibTaTaM MHoroMepHoro LUKa;iHpoBaHHH (npH3Ha- 
KM AW, PW, SB, ASB, PSB, P-PL, AP, AM, AL, PL, H, D min , D max , Ip, Talll, TaW). 

Fig. 5. Distances between samples bv the multidimensional scaling (characters AW, PW, SB, ASB, 
PSB, P-PL, AP, AM, AL, PL, H, D min , D max , Ip, Talll, TaW). 


14 km ot BepuiHHbi TnpHH-Mnp (7690 m) b HenocpeACTBeHHOH 6 jih30cth ot 
43hkob Thphhckoto jie^HHKa, Ha BbicoTe 6ojree 3500 m. TaKHM o6pa30M, no Ha- 
pacTaHHio BbicoKoropHoro xapaKTepa OKpyxcaiomero jiaHAina^Ta Mecia c6opa 
pacnojioxceHbi b TaKOM nopaziKe: Tajiac + Capbi-HejieK—Ajia-Apna—BaHH—Tn- 
pnH-Mwp, hto nojTHOCTbio coBna^aeT c nopaaKOM pacnojioxceHHH BbiOopoK no 
yBejinneHMio o6mero pa3Mepa oco6n. 

Ciie^OBaiejibHO, b /xaHHOM cjiynae BbinojiHfleTCH SKoreorpa^HHecKaa 3aKO- 
HOMepHOCTb, paHee o6HapyxceHHafl HaMH y bhjxob po,aa Neotrombicula (CreKOJib- 
hhkob, 1998, 1999a, 2002): pa3MepHbie noKa3aTejin oco6ett yBejiHHHBaioTCfl c 
pocTOM xojioahocth h BjiaxcHOCTH KJiHMaTa. O^HaKO y M. dihumerale b otoh 3a- 
KOHOMepHOCTM yHaCTByeT OOJIbUIHHCTBO MepHblX npH3HaKOB H MOXCHO rOBOpHTb 
06 3KOJiornHecKOM oSycjiOBJieHHOCTH o6mero pa3Mepa oco6n, b to BpeMH KaK 



Phc. 6. AHajiH3 rjiaBHbix KOMnoHeHT: 3HaneHHH nepBbix 2 (jjaKTOpOB juih MepHbix npH3HaKOB. 
Fig. 6. Principal component analysis: factor coordinates of measured characters for first 2 factors. 
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Phc. 7. HHTepBajibi 3HaneHHM nepBoro cJjaKTopa (o6iuhm pa3Mep oco6h) ana Bbi6opoK: mhhhmym, 
MaKCHMyM h cpeaHee ± cTaHaapTHoe OTKjioHeHHe. 

Fig. 7. Factor 1 (general size) scores for the samples: minimum, maximum, and mean ± standard de¬ 
viation. 


y bh^ob Neotrombicula 3Koreorpac|)HHecKMM 3aKOHOMepHOCTHM noaHHHneTCH 
TOJibKo pa3Mep mwTa, b MeHbiueH cieneHM zuiHHbi meTMHOK w peaKo HeKOTopbie 
apyrne npM3HaKM — hhcjio meTMHOK naHocoMbi hjih noKa3aTejib m-t. 

CxO^Hbie 3aKOHOMepHOCTM M3MeH4HBOCTH GbIJIH OTMeHeHbl H. W. KyapHUIO- 
bom m y apyroro Bnaa poaa Montivagum , M. raropinne : «Ylpn SD = 40—45 h 
AP = 22—23 Ip Bceraa MeHee 800. ripn SP = 43—49 n AP = 24—29 lp Bceraa 
6ojiee 800. IlepBoe coneTaHne xapaKTepHo jxjih ocoben c rnccapcKoro xp., o6m- 
TaiomMx Ha BbicoTe 1100—2300 m Ha a yp. m. (ropHbiii jiecHon h cybajibnuH- 
ckhm none). Biopoe coneTaHne xapaKTepHo rjih ocobeH H3 3anaaHoro llaKHCTa- 
Ha h oKpecTHocTeii 03 . McKaHaep-Kyjib b TaaxcuKHCTaHe (3900 m Ha a yp. m.)» 
(KyapniHOBa, 1988: c. 61). KaK Mbi bh^hm, npn cpaBHeHnn MaTepwajia c pa3- 
HblX BbICOT OTJIHHHe yKJiaabIBaeTCfl B paMKH TOM xce 3aKOHOMepHOCTM! y oco- 
6en, coOpaHHbix Ha OojibiiieH BbicoTe, ajiHHHee uimt (npoMepbi SD w AP) h 
Horn (lp). C apyron ctopohm, ynoMHHyTbiH naKHCTaHCKHH MaTepnaji 6biJi co6- 
paH Ha HeOojibiuoH BbicoTe, 2135 m, h He b BbicoKoropHOM jiaHamactrre (Traub, 
Nadchatram, 1967). IloaTOMy nun 6o;iee yBepeHHoro cyxcaeHHH o HanpaBJieHunx 
H3MeHHHBOCTH y M. raropinne TpebyiOTcn aonojiHHTejibHbie uccjieaoBaHHH. 

HHTepecHO, hto y 3 H3yneHHbix bhziob poaa Leptotrombidium 3Koreorpac|)H- 
necKan H3MeHHHB0CTb HMeeT npoTHBonojioxcHyio HanpaBjieHHOCTb: ajiHHa Hor, 
meTHHOK h HeKOTopbie apyrae MoptjDOMeTpunecKHe noKa3aTe;iH yMeHbiuaioTCfl 
C npHGjlHXCeHHeM K BbICOKOropHbIM MaCCHBaM (CTeKOJIbHHKOB, 2004). TaKHM 
o6pa30M, aaHHbie no mbmchhubocth MoryT cnocobcTBOBaTb odocHOBaHino poao- 
Boro hjih, no KpanHeii Mepe, noapoaoBoro (b npeaenax Leptotrombidium) CTaTy- 
ca poaa Montivagum. C apyron CTopoHbi, pa3JinHHH Mexcay 3 ynoMHHyTbiMH bh- 
aaMH Leptotrombidium noannHHiOTCH toh xce 3aKOHOMepHocra, hto h BHyTpHBH- 
aoBan H3MeHHHB0CTb y M. dihumerale. IlosTOMy Beponrao, hto Te HanpaBJieHun 
BHyTpHBHaOBOH H3MeHHHBOCTH, KOTOpbie OTMCHBIOTCH y 3THX 3 BH^OB B HaCTOfl- 
mee BpeMH, bo3hhkjih cpaBHHTejibHo HeaaBHo, npn hx o6pa30BaHHH, Toraa KaK 
y npeaKOBoro BH^a HanpaBJieHHe mbmchhubocth GbiJio Taicoe xce, KaK y M. dihu¬ 
merale. He HCKjnoHeHo TaKxce, hto HanpaBjieHun H3MeHHHBOCTH KaKHM-TO o6pa- 
30M CBH3aHbi c 3KOJiOTHeH bhziob: npeacTaBHTejin Leptotrombidium hbjihiotch 
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b ochobhom o6nTaTejiflMH Jieca, b to BpeMH KaK M. dihumerale HacejineT OTKpbi- 
Tbie npodpaHCTBa. FIpothb nocjie^Hero npejmojioxceHHH, BnponeM, CBH^eTejib- 
CTByeT HajiHHue 0£HHaK0B0H no HanpaBJieHnio h3mchhhbocth y M. dihumerale 
h jiecHoro BHjia M. raropinne. 


Me^KBH^OBbie pa3JiHHHH n BH£oo6pa30BaHHe 
b pojie Montivagum 

ripn aHajiH3e MexcBHjiOBbix pa3JiHHHH b pojxc Montivagum £OCTaTOHHO hbhhx 
3KoreorpacJ)HHecKHx 3aK0H0MepH0CTen He o6HapyxcnBaeTCH. MopcJioMeTpHHecKH 
MejiKne BH^bi M. hirsutum (Schluger, 1955), M. latum (Schluger, Kudryashova, 
1969) n Mi raropinne MoryT BCTpenaTbCH b Tex xce BbicoKoropHbix mcctoo6h- 
TaHHHx, hto h KpynHbiH bujx M. dihumerale. 06pamaeT Ha ce6n BHHMaHne Ha- 
JIHHHe B 3TOM pOJXQ MOp(J)OMeTpHHeCKH OHeHb 6JIH3KHX MQ^KJiy C 060 H BH£OB 
(pnc. 8), pa3JiH4aK)mHxcH no HHCJiy iucthhok HjmocoMbi (NDV), HHCJiy njiene- 
Bbix, KOKcajibHbix n CTepHajibHbix meTHHOK. Tax, M. hirsutum n M. oblongatum 
(Schluger, Emeljanova, 1957) npaKTHnecKH HjieHTHHHbi no BceM npoMepaM n 
OTJinnaiOTCH no HHCJiy 3a,aHHX CTepHajibHbix iucthhok (4 y nepBoro n 2 y BTopo- 
ro BH^a) n nncjiy meTHHOK h^hocomh (NDV = 114—118 y nepBoro n 132—168 
y BToporo). M. mongolicum Kudryashova, 1988 OTjiHnaeTCH ot M. latum TOJibKO 
HajiHHueM 2 (npoTHB 4) njieneBbix meTHHOK (He HCKjnoneHO, hto b jiencTBH- 
TejibHOCTH oh HBjineTCH BapnaHTOM BHyTpnBH^OBOM H3MeHHHBOCTH M. latum — 
3tot Bonpoc Hyxcj^aeTCH b ^ajibHenmeM H3yneHHH). K o6omm othm BHjtaM oneHb 
6jih30k M. kunitzkyi Kudryashova, 1988, KOTopbin oTiinnaeTcn ot hhx HajiHHHeM 
4 3a^Hnx CTepHajibHbix iucthhok, 6 njieneBbix iucthhok n 66jibmnM hhcjiom me¬ 
THHOK huhocomm (122—133 npoTHB 72—91). 

TaKHM o6pa30M, moxcho cuejiaTb bmbou o tom, hto b HacToniuee BpeMH npo- 
uecc BHjioo6pa30BaHHH b poue Montivagum conpoBoxmaeTCH B03HHKH0BeHHeM 
pa3JIHHHH no HHCJiy meTHHOK pa3JIHHHbIX THnOB H He 3aTparHBaeT MOp^OMeTpH- 
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Fig. 8. Distances between species of the genus Montivagum by the multidimensional scaling (morpho¬ 
metric data acquared from Kudryashova, 1998; characters AW, PW, SB, ASB, PSB, AP, AM, AL, 

PL, Ip). 
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4eCKHe npH3HaKH. H3MCH4HB0CTb, K0T0pa4 MOXCCT CJiyXCHTb OCHOBOH JXJin TaKO- 
ro BH/ioo6pa30BaHHfl, 6biJia OTMeneHa HaMH y M. dihumerale — oto BapnaitHH 
b MMCJie njieneBbix w jx opcajibHbix iucthhok manocoMbi. FIpMMeM, KaK noKa3a- 
HO BblLlie, pa3JIM4M4 no MMCJiy meTHHOK MOK/iy JIOKaJIbHbIMM BblGopKaMM HMe- 
k)t HCHbiii reorpa(|)M4ecKHM cmhcji: reorpa(J)M4ecKM 6 jih3khc jx pyr k jx pyry Bbi- 
6opKM h Mop(|)OJiorM4ecKH 6ojiee cxojxhu. Onnpaacb Ha oth jiaHHbie, moxcho 
npe/inojioxcHTb, 4 to ochobhoh c|)aKTop BHjioo6pa30BaHH5i b po jxe Montivagum — 
3to 3Ha4HTejibHaH CTeneHb H30JiHpoBaHHoc™ MecTHbix nonyjiHUHM, pa3/iejieH- 
HblX BbICOKHMH TOpHblMH Xpe0TaMH LfeHTpaJlbHOH A3MH. 

PerHOHajibHbiH xapaKTep TaKoro cnocoSa BHjioo6pa30BaHHH no/iTBepxc/iaeT- 
ch cpaBHeHneM c ^pyrHMH TaKCOHaMH KpacHOTejroK. TaK, coBepuieHHo whom 
xapaKTep MMeeT BHjioo6pa30BaHHe b pojte Hirsutiella , nponcxo/mmee b ropax 
iora Bocto4hom EBponbi, KaBKa 3 a h 3 aKaBKa 3 b 4 . 3/tecb, cyjxn no HauiHM jxzh- 
HbiM, MoxceT HMeTb MecTO 3KOJiorH4ecKaH /iH(J)(J)epeHUHauH4 b npe/iejiax o/ihoh 
nonyjiHUHH, b jiajibHenuieM cnocoGHaa npHBOjtHTb k BH,aoo6pa30BaHHK), a TaK- 
xce o 6 oco 6 jieHne n npeBpameHne b caMOCTOHTejibHbie bujxli KpaiiHHX ojieMeH- 
tob reorpa(J)H4ecKH npoTHxceHHon KJiHHbi (CTeKOJibHHKOB, 2003). B pe3yjibTa- 
Te, xoth /incKpeTHbie xeT0TaKCH4ecKne npH3HaKM Taoce hmciot 3Ha4eHHe jxj ih 
/iH(|)(|)epeHUHauHM bhjiob, Be/xymyio pojib npn 3tom nrpaioT Mop(J)OMeTpH4ecKHe 
noKa3aTejrn: B03HHKaiOT KpynHbie BbicoKoropHbie (hjih ceBepHbie, hjih eBponen- 
CKne) m MejiKne HH3KoropHbie (loxcHbie, a3HaTCKne) BHjibi. ripH4eM h 4hcjto 
meTHHOK HJlHOCOMbl BapbHpyeT COrJiaCOBaHHO C MepHbIMM npM3HaKaMM, bhoch 
cboh BKJiazi b noKa3aTejib «o 6 mero pa3Mepa» oco6h. TaKHM o6pa30M, 3Koreo- 
rpa(J)H4ecKMe 3aKOHOMepHocTH HaOjnojiaiOTCH Ha ypoBHe MexcBH^OBbix pa3- 
JIH4HH. 

B pa 3 Hbix 4 acTHX apeajia rnnpoKo pacnpocrpaHeHHOH rpynnbi bh/iob Neo- 
trombicula talmiensis (Schluger, 1955), BepoHTHO, ocymecTBJiaiOTCfl pa 3 JiH 4 Hbie 
cnoco 6 bi BH^oo6pa30BaHH4. TaK, bhji N. sympatrica Stekolnikov, 2001 BKJiio 4 aeT 
pm (J)opM, KOTopbie, no-BHjiHMOMy, bo3hhkjih b pe3yjibTaTe reorpa(J)H4ecKOM 
H30J1HUHH. 3to (J)opMbi, HafmeHHbie b TyBe, Capbi-HejieKe (KnprH 3 H 4 ) h JNa- 
uieHe (ApMeHHH). Mx TaKCOHOMH4ecKHH CTaTyc Hyxc/iaeTC4 b jiajibHenuieM H3y- 
4eHHH (CTeKOJibHHKOB, 20016). BMecTe c TeM tot xce bh£ Ha 3anajiHOM KaBKa- 
3e o6pa3yeT 4eTKne BbicoTHbie KJiHHbi (CTeKOJibHHKOB, 2002). Bo3moxcho, 4to 
HMeHHo b pe3yjibTaTe o6oco6jichhh KpanHero BapnaHTa kjihhh ot a3HaTCKoro 
BH/ia N. sympatrica oxnejiHJica K»KHoeBponeHCKHH bhji N. carpathica Schluger et 
Vysotzkaya, 1970. CoBpeMeHHan oSjiacTb CHMnaTpHH othx bhjiob Ha 3ana/iHOM 

KaBKa3e, B KOTOpOH OHH 4CTK0 pa3JIH4aiOTC4 MQJKJXy C 06 OH (CTeKOJibHHKOB, 
20016), HMeeT, 04 Cbh/iho, BTopH4Hoe npoHCxoxjieHHe. 

3Koreorpa(J)H4ecKHe 3aKOHOMepHOCTH, KaK oTMe4ajiocb Bbiuie, o 6 Hapyxcn- 
BaiOTCH h npn cpaBHeHHH KaBKa3CKHX bhjiob pojia Leptotrombidium , 6jih3ko- 
po/iCTBeHHoro Montivagum (CTeKOJibHHKOB, 2004). 3jiecb BHjioo6pa30BaHHe hbho 
6 buio CBH 3 aH 0 c Mop(J)OMeTpH 4 ecKOH H 3 MeH 4 HBOCTbio npejmoBoro bwjxb. Hanpo- 
thb, ecjiH paccMOTpeTb /iaHHbie no Hepo/tCTBeHHoii rpynne, pojiy Microtrombicu- 
la Ewing, 1950, ho B3HTb ero ueHTpajibHoa3naTCKHX npe/iCTaBHTejien, to o 6 Ha- 
pyxcHTCH KapTHHa, aHajiorH4Han Ha 6 jno/iaeMOH b pojxq Montivagum : Be/iymyio 
pojib b pa3rpaHH4eHHH 6jih3khx bh/iob nrpaioT 4HCJia CTepHajibHbix, KOKcajib- 
Hbix, njie 4 eBbix h ziopcajibHbix lucthhok hjihocomh (Ky/ip^moBa, 1998; Fernan¬ 
des, Kulkarni, 2003), a TaKxce npncyTCTBne hjih OTcyTCTBHe no/injie4eBbix meTH- 
hok (Daniel, Stekolnikov, b ne 4 a™). 

Abtop BbipaxcaeT 6jiaro/tapHocTb 3 a npe/iocTaBJieHne MaTepnajia A. B. LUaT- 
poBy, C. T. Me/iBe/ieBy (3HH PAH) h M. flaHnejiy (M. Daniel, School of Public 
Health, Institute for Postgraduate Medical Education, npara, Hex™). 
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MccjieflOBaHHe noaaepxaHo Pocchhckhm 4)ohaom 4>yHflaMeHTaj]bHbix nccjie- 
AOBaHHH (rpaHT N° 03-04-49664) h Mhhuctcpctbom HayKM Pocchhckoh Oeae- 
pauHH (rpaHT HHI-1664.2003.4). 
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3oojiornHecKHH HHCTMTyT PAH, nocTynMJia 3 X 2005 

CaHKT-IleTep6ypr 


GEOGRAPHICAL VARIATION IN THE SPECIES MONTIVAGUM DIHUMERALE 
AND SPECIATION IN CHIGGER MITES (ACARI: TROMBICULIDAE) 

A. A. Stekolnikov 

Key words: chigger mites, Trombiculidae, Montivagum dihumerale , geographical variation, 
eco-geographical rules, speciation. 


SUMMARY 

Intraspecific morphological variation of the chigger mite species Montivagum dihumera¬ 
le (Traub et Nadchatram, 1967) is studied. Eco-geographic rules of the variation are revea¬ 
led. General size of mites is found to be increased along with the rise of the high-mountain 
character of the landscape in the collection localities. The numbers of idiosomal setae are 
varied independently from the size parameters and geographically close populations are 
proved to be the most similar by these characters. At the same time, numbers of the setae 
of different types play the leading role in the discrimination of closely related Montivagum 
species, while the eco-geographical rules have not been found in this genus at the level 
of interspecific differences. As a result, the hypothesis is set up, that a significant degree 
of isolation of local populations separated from each other by high mountain ranges of 
the Central Asia is the main factor of speciation in the genus Montivagum. Regional charac¬ 
ter of this speciation mode is confirmed by the comparison with other chigger mites taxa. 
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